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infarction or death) occurred in 8 of 12 patients with but in 
only 3 of 21 patients without transient left ventricnlar 
dysfunction (p < 0.01). During submaximal supine bicycle 
exercise, only two patients demonstrated a decrease in 
ejection fraction rQ.05 at peah exercise; neither had a 
subsequent cardiac event. 
These data suggest that transient episodes of silent left 
ventricular dysfunction at hospital discharge in patients 
treated with tbrombolysis after myofardial infarction are 
common and associated with a poor outcome. Continuous 
left ventricular function monitoring during normal activity 
may provide prognostic information not available from 
submaximal exercise test results. 
(J Am Co11 Cardio11990;15:1500-7) 
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To investigate prospectively the occurrence and significance 
0f posthrfatction transient left ventricular dysfunction, 33 
ambulatory patlents who underwent thrombolytic therapy 
after my0cardial infarcti0n were monitored c0ntinuously 
for 187 k 56 mln durhrg normal activity with a radionu- 
elide left ventricular function detector at the thne of hospi- 
tal discharge. Twelve patients demonstrated 19 episodes of 
transient left: ventricuhrr dysfunction PO.05 decrease in 
ejection fraction, hrsthtg ?I mht), with no change in heart 
rate. Only two episodes ht one patient were associated with 
chest pain and electrocardiographic changes. The baseline 
ejection fraction was 0.52 f 0.12 in patients with transient 
left venhicular dysfunction and 0.51 * 0.13 in patients 
without dysfunction (p = NS). At follow-up study (19.2 f 
5.4 months), cardiac events (unstable angina, myocardiul 
The importance of silent myocardial ischemia in stable 
coronary artery disease, acute myocardial infarction and 
unstable angina pectoris is recognized (l-4). In contrast, 
little is known concerning the incidence and clinical rele- 
vance of silent ischemia after thrombolysis for acute myo- 
cardial infarction. Silent ischemia most frequently has been 
defined by electrocardiographic (ECG) ST segment changes. 
However, experimental and clinical studies (5-11) indicate 
that changes in left ventricular performance may be more 
sensitive than the ECG for detecting myocardial ischemia. 
Recently (12~14), a new device has been developed to record 
left ventricular function continuously in ambulatory pa- 
tients. This previously validated technique (12-16) uses the 
principles of equilibrium-gated radionuclide angiocardiogra- 
phy and offers a valuable means of monitoring ventricular 
performance in patients during routine activities. 
The present study was undertaken to evaluate prospec- 
tively the occurrence of left ventricular dysfunction during 
routine predischarge hospital activity in patients who re- 
ceived thrombolytic therapy after myocardial infarction. The 
observed relevance of transient abnormalities in ventricular 
performance was related to subsequent cardiac events and 
compared with left ventricular response to supine submaxi- 
mal bicycle exercise stress. 
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Study patients. All male patients enrolled in phase II-B of 
the Thrombolysis in Myocardial Infarction (TIMI) Trial at 
Yale University School of Medicine (December 1986 
through May 1988) were eligible to participate in this study at 
the time of TIMI protocol predischarge equilibrium radionu- 
elide angiocardiography. Female patients were excluded 
because of potential technical ditliculties of positioning the 
ventricular function monitor over the breast. 
Eligibility criteria included chest pain >30 min, ECG ST 
segment elevation >O. 1 mV in at least two leads reflecting a 
single myocardial region and <4 h from onset of chest pain 
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Clinical characteristics of the 3 
ventricular Function 
Transient Left Ventricular 
Dysfunction 
Present Absent 
(n = 22) (n = 21) 
Age (yr) 
Previous Ml 
Rest LVEF 
Anterior MI 
Inferior MI 
Beta-blocker therapy 
Ca channel blocker therapy 
Angiographic variables (n = 20) 
Multivessel disease 
Coronary angioplasty 
602 IO 
3 
0.52 rt 0.12 
3 
9 
138/84 
8 
2 
5 
53 + 10 
4 
0.51 r 0.13 
I? 
9 
119/72* 
14 
IO 
4 
9 
*p < 0.05. Absent = patients with no decrease in left ventricular ejection 
fraction (LVEF) with monitoring during routine activity: BP = blood pres- 
sure: Ca = calcium; MI = myocardial infarction; Present = patients with 
episodes of bO.05 decrease in left ventricular ejection fraction with monitor- 
ing during routine activity. 
to the initiation of therapy. Exclusion criteria have been 
previously reported (17). 
A footal of33 patients were in d arable 1). ~~~~~ee~ 
additional eliiible patients were included: six refused, 
four could not participate for logistic reasons involving 
equipment availability and three had ~echoically inadequate 
recording of left ventricular function data. The 
approved by the uman ~~vestiga~io~ Committee of this 
institution. All patients gave informed consent. 
The diagnosis of myocardial infarction was confirmed by 
myocardial creatine kinase elevation or development of new 
Q waves in all patients. Eighteen patients underwent coro- 
nary angiography before the left ventricular function study. 
In 14 of these patients, percutaneous transluminal coronary 
angioplasty of the infarct-related artery was performed; six 
patients did not have suitable coronary anatomy as defined 
by the study protocol (18). The rest radionuclide left ven- 
tricular ejection fraction at hospital discharge for the entire 
study group was 0.51 + 0.13 (range 0.26 to 0.74). Twenty- 
two patients were receiving a beta-adrenergic blocker (met- 
oprolol; mean dose 115 2 68 mg), and I7 patients were 
receiving a calcium channel blocker. 
tocol. All patients were treated with 100 mg of intra- 
venous recombinant tissue-type plasininogen activator (rt- 
PA) (Cenentech) infused over 6 h. Patients were randomized 
to undergo coronary angioplasty at I.8 to 48 h after throm- 
bolytic therapy or to have no angioplasty. Those without 
specified contraindications to beta-blocker therapy were also 
randomized to receive immediate beta-blocker therapy ver- 
sus beta-blocker therapy at day 6 (19). Standard contraindi- 
cations to beta-blocker use were employed in the random- 
were reassesse 
were treated wit 
scribed as clinic 
modified in vivo technique was used to label red blood cells 
atients underwent imaging on a bicycle ergometer 
etween 0 and 3W, with the gamma camera positioned 
in the left anterior oblique view t 
separation of the ventricles. Two 2 
averaged to obtain a baseline rest I 
fraction value. Ejection fraction was calculated from the 
time-activity curve generated with an automated edge detec- 
tion algorithm (21). Patients subsequently performed graded 
bicycle exercise in 3 min stages for a maximum of 9 min, 
starting at 200 kp-m and increasing by 200 kp-m at each 
stage. Radionuclide data were acquired for the last 2 min of 
each stage. Patients were monitored with a 12 lead ECG, and 
blood pressure was measured at the end of the stage. 
Exercise was terminated if the patient had a heart rate of 120 
to 130 beats/min, symptoms (fatigue, chest pain, hypoten- 
sion, dyspnea, leg pain) or 2 mm ST segment depression. 
Regional wall motion was assessed visually at rest and at 
peak exercise (22). 
Exercise thallium-2~~ scintlgraphy. Patients performed 
submaximal treadmill exercise in 3 min stages for a maxi- 
mum of 9 min (2.5 mph, 12% grade). The test was terminated 
using the same criteria used for bicycle exercise: 1.5 to 2 min 
before the end of exercise, 2 mCi of thalliu 
ected intravenously. Myocardial irna~~~~ was 
within 5 min after exercise and at redistribution 2 to 2.5 h 
later in the left anterior oblique, anterior and left lateral 
views for 8 minlview. Qualitative and quantitative analysis 
was performed by techniques previously validated and de- 
scribed (23); lung uptake was assessed qualitatively (24). 
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Figure 1. Static imaging in the left anterior oblique position demon- 
strating positioning of the VEST. Left panel, Blood pool images 
showing the right and left ventricles. The blood pool appears dark; 
the aorta (Ao) appears as a dark structure, whereas the interven- 
tricular septum appears as a light structure between the left (LV) 
and right (RV) ventricles. Middle panel, Positioning the target over 
the left ventricular blood pool. The target consists of two lines of 1 
cm lead markers that are I cm apart arranged perpendicular to each 
other to form an X. The target is centered over the left ventricle by 
both arigulating and moving the mounting bracket. The target fits in 
the same bracket as the VEST detector and can be removed and 
replaced with the VEST detector without changing the position or 
orientation of the mounting bracket. Bight panel, The target has 
been replaced by the detector, which is seen over the left ventricle 
and obscuring underlying blood pool radioactivity. 
Signijicant ECG changes for both exercise tests were 
defined its 21 mm flat or downsloping ST segment depres- 
sion in three consecutive beats measured at 0.08 s after the 
J point. 
Continuous ejectIon fraction monitorlng (VEST), The left 
ventricular function monitoring system (VEST, Capintec) 
consists of a nonimaging detector, a modified Holter re- 
corder and a small microprocessor that provides timing and 
ECG gating information (12-16). The detector is a 5.5 cm 
diameter sodium iodide crystal with a parallel hole collima- 
tor, mounted on a semirigid plastic vest-type garment that 
serves to keep it in a fixed position relative to the heart. A 
cadmium telluride detector is used to monitor background 
over the right lung field to assess changes in background that 
might cause artifactual changes in ejection fraction. A two 
channel ECG timing signal and radionuclide data are contin- 
uously recorded on Holter cassette tape. The VEST detector 
weighs 0.75 kg and is supported by the VEST garment, 
which weighs 0.8 kg. The associated electronic ware carried 
by the patient weighs 2.1 kg. The nuclear data consist of 
sequential gamma counts of left ventricular activity which 
are obtained 32 times/s and digitized and recorded on tape. 
The tape is subsequently read into a dedicated minicomputer 
W’DP 1 l/73, DEC; IBM PC/BT, IBM) for further analysis. 
Data acquisition with the VEST was begun approximately 
45 to 60 min after exercise testing, at a time when vital signs 
and findings on the ECG had returned to baseline values. 
Electrocardiographic leads were placed on the chest to 
record modified leads II and Vs. A standard gamma camera 
study to determine a baseline ejection fraction value was 
obtained with the patient sitting upright. The VEST garment 
was then placed around the patient’s chest, and the detector 
was centered over the left ventricle using a positioning target 
(Fig. 1). 
Baseline data were obtained for 5 to IO min, with the 
patient sitting upright. The mean variability of absolute 
ejection fraction for serial 30 s-averaged data obtained over 
the first 4 min of this time period was 20.021. Data were then 
recorded during normal ambulatory activity. Patients were 
asked to wear the VEST for 3 to 4 h; however, it was 
removed earlier if it was too uncomfortable. Patients kept a 
detailed log of all events, activities, symptoms and changes 
in position during the monitoring time; they refrained from 
lying down or raising their arms over their heads (maneuvers 
that potentially change the position of the detector relative to 
the heart). In 20 patients, at the conclusion of monitoring, 
quality control static gamma camera images to document the 
final detector position and a left anterior oblique-gated 
radionuclide angiocardiogram were obtained with the patient 
seated upright. 
Contlnuo~s ejection fraction monitoring data analysis. A 
background factor was determined to equate VEST baseline 
ejection fraction to that of sitting upright gamma camera 
ejection fraction. Because background monitored over the 
right lung field did not change significantly during monitoring 
in any patient, this constant factor was then applied in the 
subsequent analysis of ejection fraction. This method has 
been validated in previous studies (13-U). The radionuclide 
data, gated with the ECG, were summed for 15 to 30 s 
intervals, and ejection fraction, decay-corrected relative 
ventricular volumes, heart rate and ST segment changes 
were calculated for the monitoring period. End-diastolic 
JAW Vol. 1.5. NQ. 7 
June 1 :l50&.7 
- Ejeotion Fraction 
- End DiiaWc Volume 
Fi . Trended hisplay of ejection fraction ) and 
re end-diastolic and end-systolic volum wing 
an episode of ischeka, End-systolic volume ve to 
end-diastolic volume (EDV). There is an episode of major left 
ventricular dysfunction (decrease in ieft ventricular ejectiota frac- 
tion) occurring between 1538 and 15: . There is no change in 
relative en&diastolic volume, whereas end-systolic volume in- 
creases with left ventricular dysfunction. The decrease in left 
ventricular ejection fraction occurs before the onset of angina. 
volume was considered to be I % at the beginning of the 
study and subsequently expressed relative to this initial 
value; end-systolic volunre was expressed relative to end- 
diastolic volume. Any ST segment changes were measured 
at 80 ms after the J point, and compared with the preceding 
PR segment measured from 60 to 20 ms before the onset of 
the QRS complex. These data were calculated and displayed 
over time in graphic manner (Fig. 2). 
On the basis of data from normal volunteers in our 
laboratory and others (131, the variability of ejection fraction 
expressed as the standard deviation of mean left ventricular 
ejection fraction for serial 30 s-averaged data obtained 
during minimal or no activity was 0.03. Thus, a decrease in 
ejection fraction SO.05 was 2 standard deviations from 
normal variability and was considered to reflect significant 
left ventricular dysfunction; no normal subject demonstrated 
a decrease in ejection fraction of this magnitude. This value 
is in close accord with the 0.05 decline considered to be 
significant during conventional radionuclide exercise testing 
and with the variability assessed in cardiac patients at rest 
(25,26). Decreases in ejection fraction were considered ab- 
s a test or Fisher’s 
The mean duration of left ventricula 
was 187 f 56 min. 
sodes of left ventric 
monitored for the 
ly higher blood pressure at rest 
dysfunction. There was no di 
angioplasty at 18 to 48 h. Only one patient had chest pain 
during the monitoring period; this patient was also the only 
one manifesting ECG ST segment ckanges. The 
tion of episodes of left ventricular dysfunction was 4.5 + 3.0 
min (range I to 15). There was no significant change in heart 
rate during these episodes (baseline 79 f 12 versus 85 f 25 
beatslmin during dysfunction, p = NS). The mean heart rate 
during dysfunction was in part elevated as a result of one 
episode of supraventricular tachycardia at 170 beatslmin; if 
this episode is excluded, the heart rate during dysfunction is 
80 of: 14 beatslmin. All but two episodes of left ventricular 
dysfunction occurred at rest while patients were sitting, with 
at least one episode clearly related to e otional stress. Two 
episodes were related to standing up and walking a short 
distance. In 16 of the 19 episodes of left ventricular dysfunc- 
tion, left ventricular end-diastolic volume was within the 
variability of the measurement (25%). T 
volume decreased by 5% to 10% in three episodes: this 
occurred in two patients while walking and in one patient 
during supraventricular tachycardia. In all episodes, the 
decrease in left ventricular ejection fraction was accompa- 
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Table 2. Increases in Left Ventricular Ejection Fraction >O. 10 
With Ventricular Function Monitoring During Routine Activity in 
23 Patients 
Table 4. Exercise Ejection Fraction and Results of Th 
Stress Scintigraphy in Patients Undergoing 
Routine Activity 
Transient Left Ventricular Transient Left Ventricular 
Dysfunction Dysfunction 
Present Absent 
(n = 12) (n = 21) 
No. 9 14 
No. of episodeslpatienl 3.1 + 2.2 3.5 + 2.4 
Durationlepisode (mint 5.7 2 4.1 7.1 + 4.3 
A LVEF 0.13 f 0.04 0.12 * 0.03 
A HR (beats/mitt) 142 II IO f IO 
HR = heart rate; A = change in; other abbreviations and definitions as in 
Table I. 
nied by an increase in end-systolic volume (mean 11 + 8%. 
p < 0.001). 
Increase in left ventricular function during rno~i~o~~g 
(Table 2). During routine activity, 23 patients demonstrated 
a total of 77 episodes of a transient increase in ejection 
fraction ~0.10. In normal subjects, this increase in ejection 
fraction lasting > I min represented a major augmentation in 
left ventricular ejection fraction not observed with minimal 
activity. These episodes were usually associated with activ- 
ity and an in increase in heart rate (12 + IO beats/min). 
Submaximal bicycleexercise(Tables3and4). Thirty-two 
of the 33 patients performed submaximal bicycle exercise 
testing; one patient could not participate because of previous 
knee surgery. The hemodynamic responses during submax- 
imal supine bicycle exercise are listed in Table 3, and are 
compared with the ejection fraction responses during moni- 
toring with routine activity in Table 4. In contrast to the data 
obtained with routine activity, only 2 of 32 patients demon- 
Table 3. Hemodynamic Response During Submaximal Supine 
Bicycle Exercise Testing 
Transient Left Ventricular 
Dysfunction 
Present 
(n = 12) 
Absent 
fn = 21) 
Rest LVEF 
Peak exercise LVEF 
Rest HR (beats/mitt) 
Peak exercise HR fbeatsfmin) 
Rest BP (beats/mitt) 
Peak exercise BP 
Exercise time (mitt) 
Peak exercise work load 
fkpmt 
ECG ST segment depression 
0.52 + 0.12 
0.53 + 0.14 
732 I2 
III 2 24 
138184 
176/86 
5.3 r 2.8 
4OO+209 
4 
0.51 r 0.13 
0.54 * 0.15 
MI+ IO 
III 2 18 
119/72* 
168185 
6.1 2 2.0 
438 = 136 
2 
No exercise I 0 
*p -C 0.05. ECG = electrocardiographic; other abbreviations and defini- 
tions as in Tables I and 2. 
Present 
(n = 12) 
Absent 
(n = 21) 
Exercise radionuclide an&cardiography 
7 in LVEF I 7 
Flat LVEF 10 I2 
1 in LVEF 0 2 
No exercise I 0 
Thallium-201 
lschemia 2 8 
No ischemia 7 9 
No exercise 3 4 
Flat. 1 and 1 = no significant change. increase and decrease, respec- 
tively, from baseline to peak exercise; Thallium-201 = submaximal exercise 
thallium-201 stress scintigraphy; other abbreviations and definitions as in 
Table I. 
strated a decrease in ejection fraction during bicycle exercise 
(p < 0.01). Of the 12 patients with transient left ventricular 
dysfunction during routine activity, none demonstrate 
decrease in ejection fraction 80.05 with bicycle exercise, 1 
had an increase in ejection fraction 20.05, IO had no change 
in ejection fraction (within *O&4) and 1 was unable to 
exercise. Of the 21 ients wit~o~t transient decreases in 
ejection fraction dur routine activity, 2 had a decrease in 
ejection fraction, 12 showed no change and 7 had an increase 
in ejection fraction with bicycle exercise. Only two patients 
developed new or more severe regional wall motion abnor- 
malities with exercise; one of these patients demonstrated 
ion during routine activity. 
ill exercise. Thallium-201 scintigra- 
26 of the 33 patients. Ten patients 
demonstrated a reversible defect indicating myocardial 
ischemia and 16 patients demonstrated no ischemia by 
thallium-201 imaging (fixed defect or no defect). No patient 
demonstrated increased thallium-201 lung uptake by visual 
analysis. 
Follow=up and clinical course (Tables !I and 6). Patients 
have been followed up for 21 fi 3.4 months (range 14 to 26). 
Eleven patients experienced a cardiac event; in seven the 
event occurred within 6 weeks. Four patients had a myocar- 
dial infarction (Q wave in two and non-Q wave in two); five 
patients developed unstable angina requiring treatment with 
either urgent coronary angioplasty or surgical revasculariza- 
tion. Two patients were hospitalized with unstable angina, 
but did not have anatomy suitable for 
one of these patients died suddenly WI 
cardial infarction and ventricular fibrillation 4 weeks there- 
after. There were no noncardiac deaths in the study patients. 
With the exception of rest blood pressure, there was no 
JACC Vol. t5. No. ‘I 
le 5. 
No Clinical 
Event 
fn = 221 
Chical 
Event 
(n = 11) 
Clinical variables 
Age (yrl 
Peak C# (~~/iiter~ 
PTCA 
Smoker at ~reseo~tion 
CWF at presentation 
54k 12 59 + 8 
1,639 9 1,937 5.134 + 573 
IO 4 
5 2 
IO 5 
12 6 
7 7 
7 2 
18 5 
1 3 
tL.51 2 0.13 u.52 + 0.13 
0.52 +_ o.it 
68-r ItI 
112 + 18 108 t 25 
122l73 134182’ 
17U85 I70186 
Exercise time (mini 6.2 f 1.9 5.2 + 3.0 
ST segment depression 4 2 
LVEF decrease 80.05 2 0 
F = congestive heart failure: C 
hypertensiol?; PTCA = coronary angioplasty: other abbreviations as in Tables 
I and 2. 
rence in rhe exercise fesponse during 
nfs with and wi~jol~~ a cardiac event. 
Neither the two patients with a decrease ia ejection fraction 
during bicycle exercise n 
more severe regional wal 
st~at~~g a reversible 
event. The clinical characteristics and exercise variables for 
the patients with and without a cardiac event are shown in 
Table 5. 
Cardiac 
EWN 
No Cwdiac 
Event 
(n = It) (n = 22) 
VEST 
*p < 0.M. VEST = ventricdar function ~on~~or~~~ during rouline 
activity: other abbreviations and efinitions as in Tables B and 4. 
an average of 2.6 2 I 
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abnormal events in 23 patients with recent myocardial in- 
farction who did not undergo thrombolytic therapy. Left 
ventricular dysfunction occurred during routine activity, 
exercise and mental stress, and 75% of these episodes also 
were both clinically and electrocardiographically silent. 
In our study, a decrease in ejection fraction during 
routine acftivity was a relatively common event. Most of 
these episodes were silent; only one patient had ECG 
changes and chest pain during monitoring. This finding may 
in part be related to the relatively smalI number of patients 
studied and the relatively brief monitoring period, but is 
consisteut with the studies cited (14,16). In addition, Roman- 
ski et al. (30) reported ischemic ECG changes in only 23% 
and chest pain in 17% of patients developing regional wall 
motion abnormalities during mental stress (30). These and 
our results are consistent with prior studies (7-11,31-33) 
demonstrating that exercise radionuclide imaging data may 
be more sensitive markers of myocardial ischemia than 
either exercise-induced chest pain or ST segment changes. 
However, it should be noted that 24 h Holter monitoring for 
ST segment changes was not routinely performed in our 
study. 
Potential ??txhdsms. The mechanism underlying a de- 
crease in ejection fraction during normal activity does not 
appear to be related to an increased myocardial oxygen 
requirement. Most episodes occurred at rest, with no signif- 
icant change in heart rate. Furthermore, patients demon- 
strating left ventricular dysfunction during routine events 
were capable of increasing ejection fraction zt other times 
when heart rate increased, reflecting greater demand. These 
data are similar to those from other ambulatory ECG studies 
(27-29) in which silent ischemia was frequently not accom- 
panied by increases in heart rate. Significant changes in both 
left ventricular ejection fraction and regional wall motion 
have been shown to occur during mental stress in normal 
subjects and patients with coronary artery disease (34,28). In 
our laboratory, normal volunteers undergoing Stroop color 
word mental stress had a 0.13 increase in ejection fraction 
measured with the nuclear probe, with an associated in- 
crease in heart rate of 26 beats/min (34). These data indicate 
that ejection fraction may increase significantly out of pro- 
portion to an increase in heart rate during mental stress and 
low level exercise. Thus, it appears that a decrease in 
coronary SUPPLY can be assumed in these patients, causing 
transient silent myocardial ischemia. This could be caused 
by transient increased vasoreactivity, platelet aggregation or 
occlusive thrombus formation alone or in combination. 
Some changes in left ventricular ejection fraction in our 
study m~ have beea caused by unrecognized mental stress, 
a phenomenon more likely to occur during routine activity 
than with exercise. It is also possible that these episodes 
may be related to less well defined biochemical or mechan- 
ical Processes occurring after thrombolytic therapy or in 
reperfused myocardium. Ambulatory blood pressure mea- 
surements were not obtained while the patients were wear- 
ing the VEST; thus, changes in ejection fraction o 
a result of changes in afterload cannot be exe 
mechanism for left ventricular dysfunction. Because moni- 
toring was started at thr; same time for all patients, the 
influence of circadian rhythm was not a variable (35,36). 
Transient left ventricular dysfunction occurred as frequently 
that the garment was 
tector at present requires the use of an imaging gamma 
camera. Ejection fraction should be obtained with a gamma 
camera so that a background factor can be determined for 
calculation of VEST ejection fraction. 
Our data extend observations on silent ischemia to in- 
clude patients treated with thrombolytic therapy for acute 
infarction. patients with episodes of apparent silent left 
ventricular dysfunction had a poorer clinical outcome. In 
this study, ventricular function monitoring during routine 
hospital activity provided prognostic information not avail- 
able from either exercise radionuclide angiocardiography or 
thallium-201 scintigraphy. The exercise let? ventricular per- 
formance results were somewhat surprising, particularly in 
view of the ambulatory monitoring results. This may in part 
be related to the concomitant use of beta-blockers or other 
medication. However, our exercise results are consistent 
with the more generalized data from the TIMI II trial (37). 
Although additional larger-scale studies are necessary, the 
identification of silent left ventricular dysfunction during 
routine predischarge ambulatory activity may be a valuable 
method of assessing silent ischemia in this patient group. 
This new technique may be useful for risk stratification in 
patients after thrombolytic therapy and possibly other 
groups of patients with coronary artery disease. 
We are indebted to Joan GerardAnatNda, RN and Deborah Penn, RN for 
help with patient follow-up evaluations, to Kathleen Davis, CNMT, RTNM 
for help in the exercise equilibrium tndionuclide angiocardiography analysis 
and to Theresa O’Connor, MPH and Maria Scotti, MS for help with the 
statistical analysis. 
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